Most households would pay a co-payment higher than B 30 if the services were adapted to the demand, that is, if the quality of service were improved. In general, women appear more willing to pay a higher price than men if the benefits are improved accordingly. This means that men profit much more from the policy change of dropping the co-payment than do women. Furthermore, the present analysis indicates the need for more health education training, designed to meet the needs of the Hmong people in particular.
I. INTRODUCTION
Rural livelihoods are exposed to many risks in other words, they are vulnerable. This is particularly true for the poor, who frequently reside in rural areas. Among the many risks, those related to health have a particularly devastating effect on rural livelihoods. It is now widely recognized that a healthy population is a critical input into poverty reduction and economic growth (WHO 2001) . The Government of Thailand has a long-standing commitment to providing its population with affordable health care. This is reflected by the high share of health care costs covered by public funds (61.6 per cent in 2003, 65 per cent in 2004) when compared to neighbouring countries (WHO 2006) . In line with this, in 2001 Thailand became one of the first countries in Asia to introduce a so-called universal health-care scheme, 1 under which 75 per cent of the Thai population are insured (Hughes 2007) . 2 The scheme is very popular among the Thai population; it has considerably improved access to health-care services and thus reduced health costs of the poor (Chamchan and Kosuke 2006; Coronini-Cronberg, Laohasiriwong and Gericke 2007; NaRanong and NaRanong 2006) .
Despite the betterment of health-care coverage among the Thai poor, and the popular notion that the beneficiaries are happy with the services, Sricharoen (2006) and Coronini-Cronberg, Laohasiriwong and Gericke (2007) were among the first to suggest that the perception of satisfaction may not necessarily reflect reality. Lack of education, power imbalances or social concerns may have influenced the statements of beneficiaries with regard to the scheme. For instance, the universal health-care scheme, formerly known as the "30-baht" health-care scheme, was and still is inseparably connected to former Prime Minister Thaksin Shinawatra (2001) (2002) (2003) (2004) (2005) (2006) , who remains very popular among the poor and the rural population in general. Therefore, those beneficiaries may have assessed the scheme quite positively, overlooking its flaws.
1
Sri Lanka introduced free and universal health care in the 1940s, and in 1996, Mongolia established its Social Welfare Law, which reflects the Government's commitment to, among other things, universal health care. The Economic and Social Commission for Asia and the Pacific (ESCAP) interprets universal coverage of health care as a situation in which (a) at the very minimum there exists equality in actual use of health services between rich and poor households, and (b) no household is forced to make impoverishing payments in order to receive a basic minimum level of acceptable health services (ESCAP 2007) . 2 Prior to the bloodless military coup in September 2006 , people who had registered for the universal "30-baht" health-care scheme received access to medical services for a co-payment of B 30 (about $0.80 in October 2006) per person and per physician's consultation. After the coup, the military regime abolished the co-payment (see Apiradee Treerutkuarkul, "30-baht treatment to be made free", Bangkok Post, 13 October 2006) . In December 2007, a national election was held and the military regime ceded power to a democratically elected civilian Government. The data collection for this research took place in 2004) and hence did not consider this policy change. However, this does not diminish the findings or the interpretation of our results. Only the conclusion and policy recommendations had to be adapted to the new situation.
The scheme has a number of well-known problems: (a) service is slow; (b) there is no service in a non-registered hospital; (c) coverage does not include all illnesses; (d) patients have difficulty obtaining a referral to another hospital registered under the health-care scheme; (e) access to medication under the scheme is not satisfactory; and (f) no service is provided without the appropriate card (Sricharoen 2006) . Furthermore, many people have voiced their concern about the inadequacies of hospitals and health staff, especially physicians in small public hospitals (NaRanong and NaRanong 2006) .
Considerations such as service quality and geographical access also need to be taken into account when trying to improve access to health-care services for the rural population. Due to the above-mentioned problems, some households opt out of the scheme altogether (Coronini-Cronberg, Laohasiriwong and Gericke 2007) . Furthermore, the universal health-care scheme lacks flexibility for its beneficiaries, as it is a one-size-fits-all scheme. The diverse demands of various subpopulations are not addressed.
In the present paper, we evaluate the different health-care demands of population sub-groups, such as men, women, and ethnic minorities, within the framework of the 30-baht universal health-care scheme and offer policy recommendations to improve customer satisfaction.
3 A conjoint analysis is employed to determine the traits of a health-care scheme that are desirable for the rural population in northern Thailand, particularly in terms of the specific needs of men, women, and ethnic minorities, such as the Hmong. Conjoint analysis is a method of market research that combines quantitative and qualitative aspects and that is capable of assessing existing or hypothetical products and services.
In section II, we describe the data sample and provide a brief overview of the research area. In section III, we outline the relationship between vulnerability and the risk chain, which comprises the realization of a risk (shock), risk management and the outcome of the shock. The section includes an empirical risk assessment of the sample population. The formal health-care and health insurance system of Thailand is then briefly described in section IV. In section V, we present the conjoint analysis of the health-care scheme. A presentation of the model is followed by a summary of the results of a multinomial logit analysis. The paper ends with concise conclusions and policy recommendations. The present analysis yields meaningful results, despite the fact that the co-payment of 30 baht was dropped following the military coup in September 2006. In fact, the findings provide a scientific basis for discussing whether or not reinstalling the co-payment, possibly even at a higher rate, is reasonable. Furthermore, the findings are of value to countries debating whether to start or reform similar health-care schemes.
II. DATA SAMPLE AND RESEARCH REGION
In the present section, we will describe our data sample and the research region, and then discuss some key parameters (summarized in table 1) related to our survey in the regional context of northern Thailand. The analysis is based on a survey conducted in the northern mountainous region of Thailand (Mae Rim district, Chiang Mai province) in 2004. The random sample covered 200 farm households in nine villages: 142 households belonged to the local ethnic group known as Northern Thai and 58 belonged to the Hmong group, often referred to as a hill tribe. 4 Of the sample households, 29 per cent belong to the Hmong minority. A recent survey indicates that the Mae Sa watershed, which covers most of the Mae Rim district, had a share of 23 per cent of Hmong households (Schreinemachers and others 2008) . Thus, it is reasonable to assume that the present sample is unbiased. Hmong people usually dwell at higher altitudes, own fewer assets and are considerably poorer and less educated than Northern Thais (see, for instance, Schreinemachers and others 2008).
The annual income per household in the sample ranged from B 12,000 ($320) 5 to B 480,000 ($12,810) . At an average household size of 4.5 persons, the annual average income per household member reached B 23,800 ($635) and B 33,000 ($880) per adult household member. The average annual income per person in the Chiang Mai province was B 48,720 ($1,193) for the year 2004 (Thailand 2006) . The lower average income of our sample households is not surprising, as our sample does not contain any municipalities. Most poor people in Thailand still live in rural areas, particularly in the north and north-east. About 21 per cent of the rural population in northern Thailand is classified as poor (Thailand 2005 ). While our sample seems to be unbiased in terms of the whole research district, we may have a slight bias towards lower-income population sub-groups. However, as our research focuses on the rural population, this bias may be negligible.
Despite the relatively large share of Hmong in the sample, the use of herbal or traditional medicine has almost disappeared. In recent years, the Hmong people have abandoned their nomadic lifestyle. As a result of this change in lifestyle, a tremendous amount of traditional knowledge has been forgotten. This loss of information most likely includes knowledge about traditional herbal plants. However, the use of shamans is still wide-spread. Although Christianity was first introduced by missionaries to the Hmong in Thailand in the 1920s, many Hmong communities, especially in the rural areas, have chosen to preserve their traditional religion or practice a mixture of both. This plays an essential part in the survival of their culture and identity (Tomforde 2003) .
Almost 88 per cent of the sample was registered with the universal health-care scheme. Participation levels in other forms of health insurance were negligible. The farmers, regardless of whether they had experienced ill health during the past year or not, were asked to rank their preferences for treatment. The most frequent first choice for medical treatment was the local health unit. Second was a State hospital, because of the universal medical care available there, particularly for severe illnesses. The third choice was purchasing medicine at the nearby pharmacy.
More than a third of the households had had to consult a physician between three and six times during the 12 months prior to the survey. Assuming that individuals in the very poor rural population activate their universal health-care card only when it is absolutely necessary, this figure is quite impressive and implies that the general health situation is rather bad.
5
The exchange rate of 13 October 2006 has been used throughout the paper. The value of the Thai baht in relation to the United States dollar at that time was $1=B 37.50.
This could be explained in part by the wide-spread overuse of pesticides, and the careless handling of such substances by northern Thai farmers, which was first reported by Jungbluth (1997) and has thus far not changed. Reports on pesticide-related health damage are increasing. For instance, in a relatively recent case involving tangerine orchards north of Chiang Mai, pesticide residues were found in villagers' blood as well as in the area's soil and water (Cheewin Sattha, "Buffer zone to allay fears over pesticides-Ministry may impose ban on two chemicals", Bangkok Post, 15 November 2003). Rerkasem (2005) states that overuse of chemical fertilizers and pesticides is a serious threat to the environment as well as to human health. Furthermore, in the 1990s, the northern Thai provinces were the centre of one of the most rapid outbreaks of HIV/AIDS in all of Asia. In the five northern provinces, HIV/AIDS cases were almost seven times the national average, representing almost half the total cases in Thailand (Singhanetra-Renard 1999) . Finally, malaria is highly endemic in the hill tribe areas in northern Thailand.
It also seems likely that the B 30 co-payment was not set high enough to discourage unnecessary visits to health-care facilities. The vast majority of respondents stated, however, that they would consult a public hospital by means of their health-care card only when severely sick. Otherwise, many people would just buy drugs on their own.
III. VULNERABILITY, RISKS AND RISK MANAGEMENT STRATEGIES
Vulnerability is the forward-looking state of expected outcomes, which are determined by correlation, frequency and timing of realized risks and risk management (IFPRI 2002) . The term vulnerable could be applied to (a) a household that is not yet considered poor but may drop (with a given probability) below a certain poverty line in the near future; or (b) the livelihood of a household if it is below the poverty line and there are no chances (with a given probability) of overcoming poverty in the near future.
Vulnerability reduction requires a better understanding of risks, risk exposure, outcomes that are likely to be generated, and the most efficient means of managing risks (Alwang, Siegel and Jorgensen 2001) . Rural health insurance and health-care schemes can play a key role in mitigating the negative outcomes from ill health, thus reducing vulnerability. Their relevance is reflected by the fact that 23 per cent of all risks reported in the present study are related to ill health.
Risk as a cause of vulnerability
The risk chain (figure 1) of vulnerable households consists of three components: (a) risk (realization), (b) risk management and (c) outcome in terms of welfare loss (IFPRI 2002) . A shock is the realization of a risk that can cause significant negative effects on livelihood in general and the degree of vulnerability associated to livelihood.
6
Covariance is the tendency for either (a) many households to be affected by a risk at the same time, or (b) several risks to consistently occur together. Covariant or mass risks are significantly different than individual risks: (a) they tend to be difficult or impossible to predict; (b) they affect many people at the same time, thus hampering the ability of risk-pooling mechanisms to protect against these risks; and (c) the cost associated with mass covariant risks tends to be significantly greater than that which results from other risks (Brown and Churchill 1999; Dercon 2002 
Risk + risk realization

Risk management
Outcome of shock Vulnerability Livelihoods are exposed to multiple risks, both natural and human-made. Risks can be characterized by their magnitude (including size and spread), and their frequency and duration. Table 2 presents types of common risks, divided into human, economic and asset risks; some are considered idiosyncratic (individual) and some are considered covariate. Individual risks are those that, when they are realized and create a shock or crisis, affect just one person (one family or household). Health risks typically fall into this category; exceptions include epidemics. Correspondingly, risks changing the livelihood of a group of people bound together by the same profession (such as farming) or the same region of residence are called covariate risks.
6
Of all of the risks listed in table 2, human risks such as illness and death of the main provider appear to be particularly prevalent and destabilizing (World Bank and DFID 1999) . Nevertheless, not all types of risks can be insured against; Holzmann and Jorgensen (2000) . Most health insurance schemes in developing countries were started in the second half of the 1990s. For instance, in Cambodia GRET launched the famous SKY Health Insurance Program in 1998, which now covers more than 10,000 people (or more than 2,000 families). An interesting aspect of the SKY health insurance program is that it accepts only families, to avoid the risk that only the elderly or those more likely to be prone to ill health would seek insurance (see www.skycambodia.org/efirstresults.html).
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The other two livelihood strategies not mentioned in the main body of the text are the accumulation strategy and the survival strategy. The first refers to strategies that seek to increase income flows and stocks of assets, and the latter to strategies that aim to prevent destitution and death.
only risks with a known probability of occurrence and a high degree of specificity are suitable for insurance (Litzka 2002) . In developing countries, usually only idiosyncratic risks are insured. Covariate risks are more difficult to insure; within a weak institutional framework it is almost impossible to design financially sustainable insurance instruments for such risks. In terms of idiosyncratic risks, health insurance is the protection most frequently sought in developing countries (Jütting 1999) . 7 Although the universal 30-baht health-care scheme was often referred to as an insurance scheme, it did not display the typical characteristics of insurance. For example, the abolished co-payment was not a premium. Thus, a very basic principle of insurance was not fulfilled.
Risk management as part of livelihood strategies
Livelihood strategies differ according to whether people have to deal with gradual changes or sudden shocks. In line with this, risk management can take place at different moments-both before and after the shock occurs. Adaptive livelihood strategies seek to mitigate risks through livelihood adjustment, such as change and diversification of income-creating activities, or through family planning or accessing insurance. This type of strategy is rather deliberate and adjusts the livelihood to long-term changes and challenges (socio-economic trends). Adaptive strategies are applied before a risk materializes (ex ante risk management). Registering for the universal health-care scheme and thus gaining access to health-care services is just such a deliberate adaptive strategy. Coping strategies, such as migration, sale of livestock or reduction of consumption expenditures, seek to minimize the impact of livelihood shocks and are short-term, ex post responses to sudden or periodic shocks (Carney and others 1999, Korf 2002). 8 Though coping strategies do provide some protection in the short run, they also limit the poor's long-term prospects of escaping poverty (Kanbur and Squire 2001) . In fact, the poor may experience irreversible negative effects. Holzmann (2001) suggests that the Government has an important role to play in helping the poor to cope.
Adaptive livelihood strategies can be further differentiated into risk-reducing and risk-mitigating strategies (table 3) . Holzmann (2001 Holzmann ( , 2003 calls this the risk management matrix. The four-by-four structure of the matrix highlights the multidimensional character of risk management. Filling in each cell of the matrix with existing instruments provides a means of examining the status of social risk management in a given country or region. It may thus help to compare countries and assess differences among them and to determine appropriate and useful changes.
While risk-reducing strategies aim to reduce the probability of a shock occurring, risk-mitigating strategies seek to reduce the impact of a shock to livelihood. Mitigating the effects of a shock through risk pooling requires, by definition, people to interact with other people, and poor people are typically less able to participate in both formal and informal arrangements. Insurance or insurance-like services, such as the Thai universal health-care scheme, classify as risk-mitigating livelihood strategies. In fact, the Thai universal health-care scheme is a public service that is not based on market considerations.
Health risks and risk management in rural northern Thailand
Health risks are often mentioned as being among the most threatening risks to sustainable livelihoods in developing countries. The beneficiaries of the universal health-care scheme that Thailand has been offering since 2001 are supposed to be mainly the poor and those excluded from other existing health insurance schemes. Given the high rate of health insurance coverage in Thailandabout 95 per cent of the population-health risks might rank relatively low in the people's perception of risks. Yet ill health and its related expenses still seem to pose huge risks for the livelihood of the rural poor in northern Thailand.
In our survey, rural inhabitants were asked about, among other things, the types of risk and shocks they encountered during the year preceding the survey. The farmers mentioned 194 shocks that fall into economic (harvest and non-harvest) and asset categories and 57 shocks related to ill health, that is, 23 per cent of all shocks. These shocks are also related to a total of 32 reported risks. Of the top 10 most often mentioned risks (noted by 81 per cent of respondents), three were related to health: (a) chronic disease of a non-working family member (6.4 per cent); (b) prolonged disease of a working family member (6.8 per cent); and (c) chronic disease of the head of household (3.6 per cent). Over 40 per cent of the 57 health shocks required expenses of up to B 5,000 ($133), which is 21 per cent of the average annual income per adult household member. Despite the vast coverage of the universal health-care scheme, almost 9 per cent of the shocks entailed outlays beyond B 50,000 (more than $1,300). Holzmann and Jorgensen (2000) and World Bank (2000) .
Notes:
The table is not complete, but serves as a reference. The area highlighted is of special interest for this paper, particularly with regard to health insurance.
Three risk groups were defined on the basis of annual risk management costs and average income per household member: low risk-management costs (< B 9,999; < $267), medium (B 10,000-B 39,999; $267-$1,067), and high risk-management costs (> B 40,000; > $1,067). Under this classification, the majority of health shocks (67 per cent) fell into the low-costs group. However, 42 per cent of the farmers stated that their health expenses still represented a relatively high burden on their household budgets.
IV. THE SOCIAL WELFARE AND HEALTH-CARE SYSTEM OF THAILAND
Thailand provides social insurance for sickness, maternity, disability, death, childcare, old age and unemployment. The social security system encompasses private-sector employees, public employees and military personnel. In 1994, the Workmen's Compensation Act 9 for the private sector was extended to cover work-related injuries, diseases, loss of organ(s), disability, death or disappearance. State employees are insured under separate schemes, which are similar to the system in the private sector. People not covered by any of these systems (often the informally and self-employed poor), could join the universal health-care scheme, which until 2006 entailed a co-payment of B 30 per person and per doctor's consultation. However, certain population groups had been exempted from the co-payment even before it was dropped. Those groups included children under 12 years of age, senior citizens aged 60 years and over, the very poor, and volunteer health workers (Coronini-Cronberg, Laohasiriwong and Gericke 2007).
The 30-baht health-care scheme sought to provide the same quality of health services as offered under other health insurance schemes, such as the Civil Servant Medical Benefit Scheme or the Workmen's Compensation Scheme. As such, it combined the previous social welfare health services and the voluntary health-card scheme. In 2001, those two services covered more than 53 per cent of the Thai population; still, 29 per cent of the 60 million people in Thailand were uninsured. With the introduction of the 30-baht universal health-care scheme, the percentage of the Thai population with access to health services reached 95 per cent. This scheme alone reached about 75 per cent of the population (Thailand 2003) . Public hospitals were the main providers of health care under this scheme; they served 95 per cent of the insured. About 80 private hospitals were also registered under the scheme.
The universal health-care scheme in Thailand covers a wide range of services: (a) outpatient visits to a range of health service providers; (b) long-term illness, other chronic illnesses, and sickness related to old age; (c) medications and diagnosis; and (d) transfers from a local hospital to other hospitals in emergency cases. Nevertheless, the scheme covers only those drugs which are included in national drug lists. A certain range of specific conditions, such as infertility and drug addiction, 10 and certain procedures, such as obstetric delivery, haemodialysis and organ transplants, are not covered.
The universal health-care scheme is funded by the Government of Thailand out of tax revenues, with health-care providers being reimbursed on a capitation grant basis: the annual payment per capita in 2002 was B 1,404 (about $37); and in 2007/08 it was B 2,100 (about $70).
11 This is a considerable burden on the public budget. In its resolution 63/8 of 23 May 2007 on sustainable financing towards achieving universal health-care coverage in Asia and the Pacific, ESCAP noted the problematic issue of health care financing.
The universal health-care scheme in Thailand is very progressive in that it has provided insurance-like services to 75 per cent of the population. An impressive 88 per cent of the sample households participate in the scheme (see section II). Nevertheless, it is a heavy burden on the state budget, and its financial sustainability is a major issue. Whether the scheme can be made financially sustainable at all remains uncertain and is hotly debated among politicians and in the Thai press (Hughes 2007) . While the co-payment surely created some revenues, the main objective of its existence was cost reduction. The co-payment was intended to reduce unnecessary visits to physicians and hospitals. Thus, it is all the more surprising that co-payments from universal health-care scheme beneficiaries were abolished altogether.
V. CONJOINT ANALYSIS OF UNIVERSAL HEALTH CARE IN NORTHERN THAILAND
Health-care schemes for the poor can be designed in various ways. This section serves to better understand which of the present (and past) attributes of the universal health-care scheme in Thailand have created the highest utility among The lack of coverage for infertility particularly affects women. Drug addiction is relatively frequent in northern Thailand, mainly caused by abuse of methamphetamines. However, some hill tribes still produce poppy for own consumption and, after years of decline, production seems to have increased again within recent years (see Subin Khuenkaew, "Return of the poppy" Bangkok Post, 14 July 2008).
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See the Thailand Board of Investment website at www.boi.go.th/english/how/sectors_ detail.asp?id=93.
beneficiaries. The potential demand for alternative health-care designs is modelled for gender and ethnicity. Whether or not the rural population could be better served by a different design of the health-care scheme, possibly even with a higher individual financial contribution, is assessed by means of a choice-based conjoint (CBC) analysis. Modelling a demand-oriented future for a health-care scheme can possibly improve policy decisions with regard to the livelihoods and vulnerability of the rural poor.
The conjoint analysis model
Conjoint analysis is a multivariate technique used to estimate or determine the preference structures of consumers or clients for products or services (Hair and others 1998) . It is often used in marketing research for consumer goods, though not as frequently for services. This type of analysis can provide information about bundles of attributes that represent a potential product or service. Every product or service possesses different attributes with different levels. Not all existing attribute levels are maintained for the market research. Different compositions of attributes and levels create hypothetical products or services (profiles). Figure 2 illustrates the relationship between attributes, their levels and their inclusion in a product/service sample.
The most important attributes of the health-care scheme and their levels are determined through expert interviews and qualitative and participatory research tools at the target group level. The stimuli to be presented to the target group describe distinct combinations of attribute levels that have been derived from statistical procedures. These profiles are ranked by respondents (target group) and analysed in a multinomial logit model. A componential segmentation analysis is carried out to establish a causal statistical link between the socio-economic data of respondents and their ranking. Consumer preferences are reflected in their choices among product and service profiles and can be broken down to an individual attribute and its levels.
Conjoint analysis seeks to quantify and predict preferences for various levels of a multi-attribute product or service. The algebraic aspects of the conjoint analysis model are shown in the annex. The main characteristic distinguishing choice-based analysis from other types of conjoint analyses is that in the former, respondents express preferences by choosing from sets of profiles, rather than by rating or ranking them. The choice-based task is similar to what consumers actually do in the marketplace. Another advantage of the choice-based conjoint (CBC) method is the "none" option. As in the real world, respondents can decline to purchase in a CBC interview (Orme 1996) . In our case, this means choosing "no coverage at all".
CBC applies multinomial logit estimation. This analysis results in a set of numbers that are comparable to conjoint utilities at the respondent level, but which differ in that they describe the preferences of a group rather than of an individual (Sawtooth 2006) . The relative importance of each attribute is calculated to enable comparisons between attributes. To do so, the difference between an attribute's highest and lowest part-worth utility values from the multinomial logit model is calculated to establish the utility range for the given attribute. Once the utility ranges for all attributes are determined, the relative importance of each attribute is calculated by dividing the utility range for the attribute by the sum of all attributes (Hair and others 1998) .
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Attributes and levels of choice-based conjoint analysis
Based on expert interviews and participatory group interviews with farm households, three attributes (and corresponding levels) were selected for the CBC analysis of a health-care scheme in northern Thailand. The three attributes are:
Co-payment per visit. Under the former universal 30-baht health-care scheme, a registered household had to pay B 30 ($0.80) per hospital visit. The health-care products in this study are provided at three different prices: a base co-payment of B 30, a medium co-payment of B 60 ($1.60) and a higher co-payment of B 90 ($2.40).
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See annex for the underlying mathematical model.
(b)
Choice of health-care facility. Available medical health-care institutions are local health-care units and public and private hospitals. The health-care units are located close to communities, thus they are easy to reach and enable users to economize on transportation costs. In Thailand, the existing universal healthcare scheme is limited to registered hospitals, mainly public hospitals. The health-care concepts in this study provide potential customers with the option to access services at any hospital.
(c)
Health coverage level. In terms of medication, the universal health-care scheme covers only that which is on the National List of Essential Drugs. However, farmers often mentioned this as being a major disadvantage. Therefore, medication not listed on the national drug list is included here as one attribute level.
In the present paper, the CBC analysis is presented for the whole sample, as well as for the background variables "gender" and "ethnic group". It is hypothesized that different utility functions will be exhibited according to the gender and ethnicity of respondents.
Preference analysis for a universal health-care scheme
In this section, we apply multinomial logit analysis to CBC data. A utility is a measure of relative desirability or worth. When computing utilities using logit, every attribute level is assigned a utility (also referred to as a part-worth). The higher the utility (part-worth), the more desirable the attribute level. Levels that have high utilities have a large positive impact on influencing respondents to choose a product (Sawtooth 2000) . Conjoint analysis begins with the estimation of the part-worth utilities for the total sample. This entails examining the part-worth coefficients, as the size and sign indicate the degree and direction in which respondents prefer a particular level of an attribute.
Conjoint analysis is applied here to empirically identify the specific demand for universal health-care coverage. First, the different potential demands of women and men are discussed, then the distinct demands of two different ethnic minorities. Table 4 depicts the estimation results for all respondents and by gender. The multinomial logit analysis is evaluated by chi-square statistics. The chi-square test shows that the overall model is significant at the 1 per cent level. A t-test was used to test the null hypothesis that the part-worth estimates are equal to zero (McLennon 2002) . The estimated coefficients for all attribute levels were significant at the 1 per cent level of confidence.
The results, shown in table 4, indicate that the co-payment attribute and the coverage attribute were determined the most important, each accounting for about 30 per cent of the preference rating. The attribute "freedom in selecting the health-care facility" came last, even lower than the "none" option. The present policy of the Thai universal health-care scheme of covering only medication listed in the National List of Essential Drugs is causing a substantial reduction in the part-worth utility, as indicated by the negative coefficient of -0.51. This indicates that the insured want more drug coverage. Source: Sricharoen (2006) .
Note:
The chi-square test of the model is significant at the 1 per cent level. For the t-ratios, a value of 2.660 indicates significance at the 1 per cent level.
The relatively large coefficient (effect) for the attribute level "co-payment of 30 baht" suggests that this co-payment level is the most desirable of the attribute levels chosen in the study. The presence of this attribute will increase the perceived utility with a part-worth of 0.66. This could lead to the assumption that people care mostly about the private costs of health care. However, the picture changes with a look at the population's sub-groups.
Men and women have differing perceptions of the relative importance of co-payment attribute levels. Men place the highest relative importance on the co-payment attribute and perceive the highest utility from the B 30 co-payment. In comparison, women assign the highest relative importance to the health coverage attribute. This means that women are much more willing to compare the costs and performance of the health-care scheme. Clearly, they also appreciate a low price, but other attributes can outdo the importance of the price. Although it can be assumed that women have a lower average income than men, they opt more strongly for the higher co-payment profiles. This result can be interpreted only in connection with their preference for more choice when it comes to hospitals and medication. It appears that they are willing to pay a higher price if the benefits of the health-care scheme are improved accordingly.
Men also want to have better health-care services; they are, however, not prepared to pay a higher price for them. This may indicate that they prefer to keep the "cheap" health-care scheme, even if that means a cut in service. As the head of the household normally has to provide the household's livelihood, men may be reluctant to accept a higher per-visit co-payment, as this would apply to all of their family members. However, all income is traditionally given to the mae baanusually the wife of the head of the household-who administers the family budget and redistributes money to individual household members. Therefore, another explanation could be that the awareness of health issues is generally much lower for men than women. For instance, data from Thailand (2004) indicate that Thai men have a much riskier lifestyle than women. Furthermore, women are usually in charge of dependent household members such as children and the elderly. Because of this responsibility, women may possess a much better perception about quality issues in heath-care schemes, as they are more often confronted with the above-mentioned quality problems of the scheme.
Finally, the most unexpected result is the rather high incidence of respondents that chose the "none" option, which means they chose no coverage at all. Unfortunately we have no data on why the respondents chose that option. Two groups of people come immediately to mind. First, the very poor; for them, even a B 30 co-payment per visit is probably still too high. The poor also place their highest relative importance on the co-payment attribute in comparison to other income groups (Sricharoen 2006) . The second group could belong to a higher income stratum. Those people do not care about co-payments of B 30 or B 90 per visit and may consider the scheme as insufficient across the board. Although women in particular suffer from the exclusion of obstetric delivery and the treatment of infertility in the universal health-care scheme, the relative importance of the "none" option does not differ between men and women.
Interestingly, the differences between the two ethnic groups (Northern Thai and Hmong) are not as pronounced as the differences between men and women (see table 5 ). Nevertheless, we identified a similar trend: Northern Thai people focused less on the co-payment attribute and more on the other two attributes. This implies that they would be more willing to make a higher co-payment provided Source: Sricharoen (2006) .
The chi-square test of the model is significant at the 1 per cent level. For the t-ratios, a value of 2.021 and 2.704 indicates significance at the 5 per cent and 1 per cent level, respectively.
that the service quality would be improved. The Hmong people are quite the opposite-they strongly focus on the co-payment attribute. This can be simply explained by the fact that hill tribes such as the Hmong are usually much poorer than the ethnic majority of Northern Thai (see also section II). As mentioned above, poorer people favour a lower co-payment more than any other attribute level.
While relatively the same number of men and women chose the "none" option, we observed a difference between the two ethnic groups in regard to this category. The high proportion of Hmong people who chose "none" is striking. This could be explained by the higher share of poor people among the Hmong minority. As noted, for extremely poor people, even B 30 can be too much. However, the data from Sricharoen (2006) neither support nor reject this interpretation. Alternatively, it may be due to an awareness problem regarding health coverage and the continued high use of informal medicine from people such as shamans and herbal healers. Such an awareness problem may also correlate with the lower educational status of the Hmong people (see section II). This finding could point to the need for an awareness campaign specifically designed to address less-educated hill-tribe people such as the Hmong.
VI. CONCLUSIONS AND POLICY RECOMMENDATIONS
Livelihoods in rural Thailand are prone to risks. One of the major risks that affect household incomes is ill health, as it is associated with lower income or higher expenses. In 2001, the Government of Thailand introduced a universal health-care scheme that provides access to medical services. Prior to the military coup in September 2006, each person registered under the scheme had to pay B 30 per doctor's consultation. This policy was intended to induce a feeling of adherence to the scheme, to reduce the number of those seeking medical treatment without reason, and to limit the high subsidization rate of the Government at least somewhat.
Nevertheless, the universal health-care scheme is associated with a number of problems. Whether or not the beneficiaries of the scheme could be better served by a different design, possibly even with a higher co-payment, is assessed in the present paper by means of CBC analysis. Modelling demand-oriented future health-care services can possibly improve policy decisions with regard to the livelihoods and vulnerability of the rural poor.
Rural health care plays a key role in stabilizing vulnerable livelihoods of poor rural households. Most households are satisfied with the current scheme; however, it can be improved in some areas. For example, one result of the CBC analysis is that most households would be willing to make a co-payment higher than B 30 if the services were better adapted to demands, that is, if service quality improved. The true demand is more-flexible access to health-care facilities and better coverage for medication. Nevertheless, about 20 per cent of the respondents rejected this kind of health-care scheme. However, it is not clear whether those who rejected it did so because they reject the low level of quality or because they lack money to finance the co-payment. The latter interpretation would justify the populist move by the former military Government to drop the co-payment. Another issue that respondents noted is that some households receive their card only a few months before it expires; thus, it is recommended that the universal health-care eligibility card be distributed faster, and have a longer eligibility period.
The analysis of the two ethnic groups shows that the Hmong minority rejected the health-care scheme more frequently than the Northern Thai people did. Apart from any modification of the scheme, this is a good indication of the need of health-education training that is designed specifically for the needs of the Hmong people.
Not surprisingly, men and women differed in their perceptions of the relative importance of the co-payment attribute levels. Men perceived a higher utility from the co-payment of B 30 than women did. This may indicate that they prefer the "cheap" health-care scheme, even if that means a cut in service. Women appeared more willing to pay a higher price if the benefits of the health-care scheme were improved accordingly. This means that men profit much more from the policy change of simply dropping the co-payment than women do. This is particularly relevant, as dropping the co-payment will probably further deteriorate the quality of health services, because people will go to the hospital more often and further stress the already overstretched medical resources.
Seven years after its inception, the universal health-care scheme is still teetering on the verge of crisis, in which the public demand for medical services continues to rise and almost overwhelms medical personnel at State hospitals throughout the country. The abolishment of the co-payment, which appeared small enough not to impoverish households seeking a basic minimum level of acceptable health services, 13 bears the danger of aggravating the already severe problems inherent in the universal health-care scheme: continued over-utilization, lengthy waiting times and low quality of service.
13
Within the former universal health-care scheme, the poor and, among other groups, the elderly had been exempted from the co-payment. However, there have been indications that the exemption was not always properly applied (Coronini-Cronberg and others 2007).
The objective of the Government of Thailand must be to provide equal access to health care for all citizens and keep total health spending to a reasonable level. The latter may be achieved by co-payments for health consultations in order to maintain the capitated rate to the health sector within a reasonable range. While this argumentation may suggest reintroducing the co-payment to health care in Thailand, this may not be an easy task. Any given concession is hard to take back and will always be very unpopular. Considering the stress the Government of Thailand has experienced in 2008, such an unpopular policy change is unlikely to take place.
ANNEX Algebraic aspects of the conjoint analysis model
The model proposed here is based on Malhotra (2004) . Y denotes overall preference for the respective choice of a financial service profile (construct) under investigation. The alternative profiles are described in terms of j-levels for i-attributes. βij is the part-worth utility a associated with the j th level of the i th attributes. The part-worth utility measures the relative importance of Xij, in estimating the dependent variable. Xij is a control variable to flag either presence (Xij = 1) or absence (Xij = 0) of the j th level for the i th attribute. Interaction between a person's background variables and the attribute levels is represented by γjk. Similarly, Z k is a vector of background variables (Schrieder 1996) . The componential segmentation model emphasizes the interaction between service profile X, and the respondents' characteristics. This requires the extension of the additive model by a vector Z k that describes the background of respondents. X ij for j = 1 to 3: (1) 30 baht, (2) 60 baht, and (3) 90 baht X 2 j for j = 1 to 2: (1) registered hospital, (2) any hospital X 3 j for j = 1 to 2: (1) cover expenses only of drugs in the National List of Essential Drugs, (2) cover expenses of drugs outside the national drug list. a Part-worth utility is the contributed portion of various attribute levels to the overall preference, utility perceived (Green and Srinivasan, 1978) .
